In this paper, we introduced a new theory, the Nebula-Relay theory, to explain the origination of life on the Earth. In our model, the seeds of life on Earth was formatted at pre-solar system and filled in the entire nebula after the dead of pre-Solar star. So we divide the history of Earth life into three epochs: the formation of seeds in the pre-solar epoch, seeds sleep in the nebula epoch and the life evolution epoch. Our model could avoid the problems of abiogenesis and panspermia model and provides testable predictions. At the same time, our model dissolve the Fermi Paradox naturally. * Electronic address: fenglei@pmo.ac.cn 1
I. INTRODUCTION
Generally speaking, there are several types of models to interpret the origin of life on earth. Two most persuasive and popular models are the abiogenesis theory [2] and the panspermia theory [1] .
The modern version of abiogenesis is also known as chemical origin theory which was introduced by Alexander Oparin in the 1920s. In this theory, the organic compounds are naturally produced by the non-living matter through physicochemical processes. The organic compounds then reassembles into complex life. Although the abiogenesis model is widely recognized among scientists, the details of the entire process are actually still unknown. The famous MillerCUrey experiment [3] and subsequently researches proved that most amino acids (the chemical constituents of the proteins) can be synthesized in the inorganic environment of the early Earth. This is a very positive evidence of abiogenesis theory.
The age of the Earth is about 4.54 billion years [4] . And the earliest undisputed evidence tell us that the earth life existed at least 3.5 billion years [5, 6] . Moreover, some researches suggest that life on Earth may have appeared as early as 3.77 ∼ 4.28 billion years ago [7] .
If it is true, the life on earth was started soon after the formation of the ocean 4.4 billion years ago [7] . The origin of life only cost about 120 ∼ 630 million years. If so, it is too fast to believable! In panspermia theory, it is assumed that the seeds of life exist in the solar system and the entire universe. And it propagated to the earth through the meteorites from other planets in solar system or the comets from other planet systems in the Milky Way. The seeds of life traveling in the space may be some types of extremophile which can thrive in physically and/or geochemically extreme conditions [8, 9] . Even if this model is real, it does not solve the problem of how life originated in the universe. If the seed of life comes from the entire Milky Way, the density of seed is averaged throughout the Milky Way. Then the seed density and the probability of earth life may be all very small. If the seeds of the Earth life come form any region of the Milky Way and different with each other, the diversity of life should also be particularly large. However, the life on Earth shares the same genetic-expression system and seems to originate from the one kind of seed.
Here we proposed a new model, the Nebula-Relay theory, to solve the above difficulties of panspermia and abiogenesis theory. Our model has clear predictions for the future testes. This paper is organized as follows: In Sec. II we present our method and the conclusions are summarized in Sec. III.
II. THEORY
In astronomy, the sun originates from nebulae which is the product of one or several dead stars. We call the time of sun's predecessor star (or stars) as pre-solar epoch. The elements that make up life, such as carbon, nitrogen and oxygen, had not been synthesized in the first generation star epoch. So the pre-solar star (or stars) in our model is second or higher generation star in the universe and they have their own planets.
Our main assumption in our model is that the origin of life takes billions of years and it occurs at the pre-solar epoch. Then the origination of life on the Earth can be divided into three epochs.
Epoch I: The seed of life was originated from the physicochemical processes at pre-solar epoch and this process took billions of years. When the pre-solar star (or these stars) die in the Milky Way, the seeds were blown away into the produced nebula. These seeds have the ability to survive in the harsh space environments. The nebula acts like a baton for racing of life.
Epoch II: The solar system formed in the nebula filled with seeds. So the seeds of life fell on all the celestial bodies of the solar system. The sun may not be the only star formed in the nebula and the seeds may also exist around the nearby stars. The Earth may be the only planet in the solar system that is suitable for higher life.
However the seeds of life can be found in the other place of solar system according our model, such as other planets and their moons, comets, asteroids and so on. Even the nearby In Nebula-Relay theory, the brief history of life on Earth is shown in Fig. 1 . In our model, the journey of life was extremely difficult and the high-level life like humans can only appears on the third (or more than third) generation of stars. This process took almost ten billions of years. Considering that the first generation stars appeared when the universe is four billion years old, the total time to create intelligent creatures like human is comparable with the age of the universe.
III. CONCLUSIONS AND DISCUSSIONS
The Nebula-Relay theory systematically solves the difficulties of abiogenesis and panspermia model. In our theory, the seed was formed at pre-solar epoch around the solar system region and the density of seed is high enough. It avoids the possible too small time-split problem between the formation time of ocean and the earliest life on the Earth and it also interpret the homologue of life on earth.
The main prediction of this model is that the seeds of life are distributed in the entire solar system. We can find relic sleeping seeds on other planets and their moons, comets and asteroids in our solar system, or even in the nearby planetary system. Even the nearby stars may have similar seeds of Earth life. It is reported that the Mars meteorite ALH84001 may contain trace evidence of bacteria-like lifeforms [10] . If this bacteria-like creature is the seed of life on Earth, it will be found elsewhere in the solar system or other nearby planetary system.
In the Nebula-Relay theory, the origination of life is very complex and very hard. The journey of intelligent life may be as long as the age of the universe. So the human beings are one of the most intelligent creatures in the universe. Then we do not need to worry about the invasion of extraterrestrial intelligence. This may also be the reason why we have not found the extraterrestrial intelligence so far. Our model dissolve the Fermi Paradox in an unexpected way and consistent with the result in Ref. [11] 
